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BaN TOM TAT
Bai viét nay khao sat mot vai kiéu diéu khién téc d6 dong co dién thuong dung, dic biét
1a kiéu diéu khién Linear Function Parabol Blend Control (Ham tuyén tinh tron parabol )(LFPB)
va kiéu thoi gian ngén nhat (MT) . Bai viét ndy ciing chirg minh rang kiéu diéu khién Ham tuyén
tinh tron parabol (LFPB) s& vuot trdi hon kiéu diéu khién trong mot s diéu kién dong co va hé
thd4ng dong luc nhét dinh.

ABSTRACT
This paper examines some current controllings of velocity of electrical motor that are popular in
technical books especially for Linear Functions with Parabolic Blends trajectory control (LFPB)
and Minimum- Time trajectory control (MT) . This paper also proves that the LFPB with shortest
starting time is suitable with a concrete motor and dynamic system. This version of controlling
seems prevail over the Minimum-Time Control that are mentioned in some professional
technical books.

1 TONG QUAT:
2.1-Diéu khién LFPB

Bai b4o nay khao sat vai cach diéu khién
dong co dién mot chiéu trong robot hay cac
qué trinh can dd chinh xac veé tdc do va
nang cao toc do dic biét 1a kiéu diéu khién
Linear Function Parabol Blend Control
(Ham tuyén tinh tron parabol) LFPB va diéu
khién theo thoi gian bé nhat (MT) . Cac kiéu
diéu khién nay da dugc trinh bay nhu kinh
dién trong cac tai liéu nhu [1], [2]... va
nhiéu sach chuyén nganh vé Robot khéc .
Tuy nhién bai bao ciling dua ra mdt chung
minh ring viéc dung diéu khién LFPB két
hop voi viée ap dung thoi gian khoi dong va
ding bé nhét s& dat duge toc dd cao hon
kiéu diéu khién theo thoi gian bé nhat (MT).

2. KHA0 SAT VAI KI&U PIeU KHIEN
PONG CO HIEN PANG DUNG:
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Hinh 1 Quy luat diéu khién kiéu tuyén tinh
pha tron parabol LFPB qua 3 do thi tur trén
Xuong dudi 1a do thi Gia tbc, Van tc va
Chuyen vi trong d6 T: thoi gian thuc hién ,
tg: thoi gian khoi dong gia st bang thoi gian
dung

Day 1a dang thuong trinh bay trong cac tai
liéu vé robot, cac giai doan khdi dong va
dimg thi cung thoi gian tg gia toc tuyén tinh,
chuyén vi dang parabol con giita c6 gia toc
hang va chuyén vi tuyén tinh. Day la dang
ma bai béo s& chon dé diéu khién dong co
dién.
2.2-Diéu khién theo thoi gian ngin nhat
(Minimum Time Trajectory control):
Theo tai liéu [1] thi diéu khién
LFPB noi trén khong phai 1a dang diéu
khién toc d6 nhanh nhit ma dé diéu khién
tdc d6 voi thoi gian bé nhit (MT) ngudi ta
thuong dung dang van toc bién thién theo
quy luat gia tbe tam giac can, téc do dat 16n
nhat tai gitra thoi gian T theo hinh 2 sau day:
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Hinh 2 Piéu khién theo thoi gian ngén nhat

Theo cac tai li¢u [1], [2] ... thi day la dang
diéu khién van toc dat duge tdc do nhanh
nhit. Ta nhan thay diéu khién theo thoi gian
nga"ln nhét (MT) la mét dang déc biét cua
LFPB da trinh bay & trén véi thoi gian khéi
dong va dung tx=T/2, luc d6 thoi gian dong
co dat tdc d6 16n nhat béng 0.

Theo nhan xét riéng thi véi dang
diéu khién trén, dong co chi méi dat van tdc
cuc dai ngay gitra hanh trinh tai T/2 thi da
phai giam toc ngay dé co thé dung ngay tai
cudi giai doan & thoi diém T. Nhu vy chua
tdn dung dugc kha nang ctua dong co va
dung hét cong suét. Sau diy 1a mot chimg
minh viéc diéu khién téc d6 dong co dé dat
téc do cao nhét trong diéu kién xir dung hét
cong suat cia dong co ap dung LFPB.



3 PIEU KHIEN PONG CO DUA TREN

PO THI LFPB PE PAT TOC PQ CAO

NHAT:

3.1-Khao sat:

Muc dich ctia bai viét nay 1a dé nghi mot

dang diéu khién dong co dat duoc tde d6 cao

nhit trong diéu kién tan dung hét cong suét

va cac tinh nang cua dong co DC .

Goi:

0 la goc hanh trinh ma dong co phai thuc
hién, gia tri nay dwoc cho truéc do
yéu cau thuc té .

. T 1a thoi gian thye hién hanh trinh
trén day la gia tri can bién luan dé
dong co co thé dat duoc tde do cao
nhat c6 thé co.

" ouax la toe do cao nhit ma dong co

c6 thé cung cip trong diéu
cAu tao noi tai va dong luc hoc cua
hé thdng, gia tri nay khong
thé diéu khién duoc vi phu thudc
tinh chét cua dong co va tai cua hé
thong.
1. tx 1a thoi gian khéi dong tir
van toc 0 dé dat dén tdc do cao nhat
OMax  g14 st tg cling 1a thoi gian
ngung dong co.

Omax Va tg phu
thudc céu tao dong co va hé théng
dong luc hoc

Dung phuong phéap giai tich dé biéu dién
phuong trinh van téc dong co trong 3 giai
doan khoi dong, chay déu véi tée dd nhanh
nhat va ngimg theo nhu hinh 3 :
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Hinh 3 Diéu khién van tdc dong co theo
LFPB

Phuong trinh véan tdc dong co trong 3 giai
doan:

-te [0,tk]
Phuong trinh van téc c6 dang  ©’=at+b
Tai t=0, 6’=0 = b=0
Tai t=tx | 0’ =®Omax = a=omax/tk
Vﬁy 9|: a)MAX t

I
-te [tK,T-tK]

Phuo‘ng trinh 6’ =MMAX

-te [T-tK,T]
Phuong trinh c6 dang 6’=ct+d
Tal t=T-tx = 0= MMAX :C(T-
tg)+d
tai t=T = 0= 0 =cT+d
Ik
d= D yax T

tK

Phuong trinh @'= _ Puax. f+ %T
Ik Ik

Goi 6 1a goéc quay ma dong co thuc hién
trong thoi gian T, ta c6:
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Nguoc lai ta co thé tinh duge thoi gian T dé
thuc hién hanh trinh 6 nhu sau:
T= O/mMAX + tk

bat Treps= 0/0Max + tk (2)



Ta théy v6i hanh trinh cho trude 0, toc do
t6i da cia dong co c6 thé cung cip myax, dé
dat téc d6 nhanh nhat thi thoi gian khoi
dong hay dung tx phéi cang bé cang tot
tuong tng voi gla tdc khoi dong a=omax/tk
cang 16n cang tot diéu nay ciing phu hop
vé6i thue té vi cdu tao dong co va két cau cua
hé thdng quyét dinh .

3.2 So sanh véi diéu khién toc do theo
thoi gian ngin nhit

Sau day ta hiy so sanh voi viée diéu khién
toc do theo thoi gian ngén nhit (MT) theo
dang tam giac :
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Hinh 4 Diéu khién dong co voi thoi gian
ngan nhat
Dic diém diéu khién nay 1a thoi gian khoi
dong va thoi gian dimg bang nita thoi gian
quay hét hanh trinh tg= T/2
Phuong trinh vén tdc trong 2 giai doan:

-te [0,T/2]
Phuong trinh van téc c6 dang  ©’=at+b
Tai t=0, 6°=0 = b=0
Tal t=T/2 , 0’ =MMAX = a:2(DMAx/T
Vay ' = 260—MAX t
T
-te [T/2,T]
Phuong trinh ¢6 dang 6’=ct+d
Tai t=T/2

0’ = omax =c.T/2+d
Tai t=T,
0= 0 =c.T +d
= c= -20max/T
= d= 2mMmax
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Phuong trinh 6'= Xt 420,

Goc quay 0 ma dong co co thé thuc hién
duoc trong thoi gian T la:
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Vay thoi gian T dé quay goc 0 1a:
20
T =
a)ALAX
260
dat T,,=—®
coﬂb%Y

So sanh giira (2) va (4) ta c6 cac thoi gian dé
thuc hién cung goc quay 6 theo 2 ki€u dicu
khién la:
bicu khién LFPB

0
T =—+1, 2)

LFPB
MAX

Diéu khién theo MT

20
TMT = “4)
@ yax

Nhén xét ta thiy:

- Cong thtre (2) 1a truong hop tong
quat ma ta da chimg minh & phan II,
néu thoi gian khoi dong ty trong (2)
bang phén ntra thoi gian thyc hién
g6c quay T thi ta duoc (4).

- TLFPB lubn bé hon T MT - Thi du néu
thoi gian khoi dong tg bang Y4 thoi
gian hanh trinh thi theo diéu khién
theo LFPB trong (2) ta c6:

4

TLFPB = 5 van bé hon TMT
CUAL&X

trong cong thirc (4)




4. KET LUAN:

Vay viéc chon diéu khién dong co theo
LFPB voi thoi gian khoi dong va dung tx
ngan nhét trong diéu kién cu thé cta dong co
thi s& c6 thé dat duoc tdc dd nhanh nhat.
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